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hydrogen atmosphere. The thermal emf instability of a thermocouple !
made of noble metals is caused mainly by contamination of one, or ; 1.
both electrodes by impurities, especially iron, from ceramicl“protec~ ! -
tive sheaths. Pure dense Al,0, 18 the best insulator for thermo— P
" couples of this group. Thermocouples made of W-Ir and I:-Ir+60% Rh _
are good for measuring temperatures up to 2100C, but the high cost . ’
 and scarcity of Ir restricts their use. Thermocouples made of W-Re |
~alloys can be used to measure temperatures up to 2200C in vacuum, or ! .
' {n neutral or hydrogen medium, They are less gsusceptible to contami=
" nation by impurities than thermocouples of the platinum group. To '
. obtain maximum stability che,thermoelectrodes with a high Re content |
© (W-Re==10/20 or W=-Re--15/20) are required; this is especially im=_ .
~portant for use in 23 hydrogen_atmosphere. Large—diameter electtodea;/ 
should be used for operation /in vacuum. The thermocouples can be ¢
_used as etandards at temperatures up to 1960C, Dense, pure Al,0,
“ {nsulation can be used for HW-Re thermocouples for measuring tempera< ; :
_ tures up to 1950C. MgO {nsudlation can be used up to 2200C, Tem= P ’ <
" perature measurements in a ¢arbon-containing atmosphere can be made i
!

e i o e o

S e —

Card 2/ 3

3
OV SR

- s 7 :
SRS E SR I o 4 3T i N s
~ i e, ek EFEIRT i < g TE x5 - B - .
DAY} T TR TR AN TSN P W SIEEER PR BY T S s I S AT
SR (R0 PR RV SRR REDIEYT YA e Pt g S Aoyt T ey
2 AT

s T ET et

APPR :
OVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011-6"



"APPROVED FOR RELEASE: 08/25/2000

N e P R I ST

CIA-RDP86-00513R001652810011-6

'L 1628965 _
ACCESSION NR: AP4044531 : o ; 3

using BeO sheaths. Boron nitride has good insu‘]v.ating properties

and is a promising material for high-temperature protection of ther~ |
mocouples, Orig, art. has: 4 figures and 5 tables. ' R
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i TITLE: Phasé diagram of the system Zr--Fe--B
SOURCE: AN SSSR. Izvestiya. Metally, no. 6, 1965, 127-129

TOPIC TAGS: alloy phasé diagram, zirconium containing alloy, iron containing alloy,
boron containing alloy A

ABSTRACT: The phase diagram for the system Zr--Fe--B at 850C was investigated by
x-ray analysis. This investigation supplements the results of V. N. Svechnikov, V.
M. Pan, and A, Ts., Spektor (Promezhutochnyye fazy v sisteme zhelezo~Esit oniy. Zh,
neorgan. khimii, 1963, 8, 2118)., The specimens were prepared from Fe and ZrBr, at
1600C, A total of 72 different specimens was studied, and the experimental results
are presented graphically (see Fig. 1). In addition, the crystal structure of the
compound ZrpFe was determined. It was found that the structure of ZryFe is of the

TipNi type with a = 12,14 A. A detailed description of the structure is to be

Cord_1/2 UDC: 669,017.13
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Fig. 1. Phase
diagram of the
system Zr-Fe-B
at 85000

/94
VeV, /AN

Irf,. irFs, 40 -
R rat %

presented elsewhere. Orige art, has: 1 graph.

ORIG REFt 005/ OTH REF: 00k |

DATE: 18Sepbl;
9P P BLL/ SUBM pbl/

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652810011-6"




"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011-6

2786-66 mwp(e)/mww(m)/ﬁwp(i)/spr(n)-2/T/Ewp(t)/Ewp(k)/EWP(z)/EWP{B)MA(:)'l;.
. T IIP(c) - ID WA IG oo o e e e s it < e

! ACCESSION NR: AP5022261 UR/0363/65/001/007/1112/1114 371
546.8314546.734546.27 35l
S . E;,

AUTHOR: Kuz'ma, Yu. B.; Lakh, V., I.; Voroshilov, Yu, Vi Stadnyk, B. 1.

TITLE: The zirconium-cobalt-boron system f%’

SOURCE: AN SSSR. Izvestiyé. Neorganicheskiye materialy, v. 1, no. 7, 1965,
1112-1114 -

TOPIC TAGS: zirconium alloy, cobalt alloy, boron alloy, zirconium compound,
cobalt compound, boron compound, thermometry .

| ABSTRACT: The object of the study was to establish the phase equilibria in the
i Zr-Co-B system and to determine whether alloys of this system can be used as new
z;lnaterials in thermometry. Samples of Zr-Co and Zr-Co-B were prepared by sintering
‘ powder mixtures, The phase compositions were determined by the x-ray powder .
! technique. In the Zr-Co system, phase analysis showed the presence of the com-
z pounds ZrgCozg, 2rCo, ZrCo, ZryCo, and Zr4Co, the crystal structures of which
|
1
i

were determined, An isothermal section at 800C was plotted for the Zr-Co-B
system. Two ternary compounds exist in this system: a”Y phase ZrpCop1Bg with
the face-centered cubic structure of WyCrpyCg (a=10.597 A), and a /° phase of the
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approximate composition ZrCO3B. These ternary phases have much lower melting ‘ T
points than ZrBp, form a low-melting eutectic (m. p. below 1200C) with the Co-base;

solld solution, and for this reason cannot be used as new materials in thermo-
metry. Orig. art. has: 1 figure and 1 table.
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TITLE: X-ray diffraction study of the system niobium-tungsten-boron

SOURCE: Poroshkovaya metallurgiya, no. 6, 1966, 73-76

TOPIC TAGS: niobium, tungsten, boron, x ray diffraction analysis, phase
equilibrium, lattice constant, r ielitm-pontaintng-ayatem—tnpaten-containing
systomn—bormnscontwining-ey3tonr— ALLOY SYSTEm , (RYSTAL LA 7ricl
S7eUC TULE,

ABSTRACT: The paper deals with x-ray analyses of the system niobiurh-tungsten
boron. The phase equilibriums were established for the first time at 1500C and
are shown in an isothermal cross-section view of the system in the original article.
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In graphs included in the original article the authors shov{ changes in (t)hg 1att;cte
cofstagxts of Nb,B. and of NbB as a function of tungsten dissolution, rig. :[aA].v[]
has: 1 table and33 %igures. [Based on authors' abstract]
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ORG: L'vov State University (L'vivs'kyy derzhavnyy universytet) ,B

TITLE: Crystal structurelof the compounds Zr,Nis;Bg and Zr,Cos)Bg

SOURCE: AN UkrRSR. Dopovidi, no. 6, 1966, T72-TTh

TOPIC TAGS: phase equilibrium, zirconium alloy, nickel alloy, cobalt alloy, boron
alloy, x ray diffraction analysis, intermetallic compound bnoﬂéfm~g cmjaiag

41
ABSTRACT' The authors study phase equilibrium in the Zr—Nl-B and Zr—Co-B ystems.
"IFifteen alloys were studied in each of these systems with comp031t10ns of 5-20 at.% .
Zr, 80-55 at.% Ni(Co) and 15-25 at.% B. The alloys were prepared from powdered zir-
conium (99.5% 2r), nickel (99.9% Ni), cobalt (99.9% Co) and boron (99.5% B). These
were thoroughly mixed and pressed into briquettes. The briquettes were then sintered
in a vacuum furnace at 1200°C for two hours. After this, the specimens were melted in
a vecuum arc furnace and subjected to homogenizing annealing in evacuated quartz am-:
pules at 800°C for 120 hours. X-ray diffraction analysis based on Cr radiation was
used throughout the study. The analysis shows the existence of the compounds ZryNijjBg
and Zr,Coz1Bg {t-phases). These compounds have cubic structures of the W;C0,;Cg type
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(space group Em%BmFOZ); for Zr,Ni,;Bg a=10.628+0.005 A, and for ZryCop;Bg a=10.597%

+0.005 A. The compound Zr,Ni,;Bg has a region of homogeneity located on the 20 at.%
B isoconcentrate at a zirconium concentration of 5-15 at.3%. Increasing the Zr concen- o
tration from 5 to 15 at.% and reducing the Ni concentration from T5 to 65 at.% in-
creases the lattice constant of the t-phase from 10.60910ﬂ005 A to 10,702:0.005 A.
The existence of a second ternary compound was discovered in the Zr-Co-B system with

a composition similar to ZrCo3B. This article was presented for publication by Acede-

mician V. M. Svyechnikov. Orig. art. has: - 1 table.
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f.; Gi1', B. I.; Drux, k. V,

of an oxidizing

nermocouple, thermometer

mocouples and resistance thermoumeters (contact measurement
for achieving increased accuracy in meesurements of
3 required in modern technolozical processes. The resist~
s presently manufactured :ay not be used for measuring
0°C. The upper temperature limit for thermocouples
ike melting peint of the thermal electrodes due
des themselves, vaporization and diffusion of
Junction, and chemic interaction between the

- o
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temperaiy
lies consi

to oxidati
the metals
material of
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al electrodes, ihe ambient medium and the protective
. ceramic. Tha thermocouple kas z high rhodium conteni in the posgi-

ctive eiccirode Le thermoelectromotiive irce of the unii is wore then
_UDC:  621.392.69L.L4
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hon that of the PR-10/0. Tho PR~30/6 thermocouple is used for
4 eratures up to £609C. The positive taermal zlecirode in this
vnit is mede fron pletinum plus 80% rhodium, wiile the negative electrode
is mede [rom pletinum plus 8 rhodium. The PR-20/5, PR-30/6 end PR-40/10
thermocoup are used for brief temperature meesurements up to 800 C, but
ere designed prineipally for replacing the PR~10/1 thermocouple in the i
1500-1700°C range since they ere more resistant to external effects and
chemicel contenination and show an error of less than #4°C even after 5
“hours of operction at 1600-1800°C. The PR~40/20 thermocouple shows the
. same error level in measuring temperatures up to 850° in an oxidizing !
atmosphere (uir), but its sensitivity is orly one half that of the PR~20/5,
PR-30/6 and PA-40/10 units and, in addition, requires individual calibre- :
" tiom. PR~10/O thermocouples, which have been approved as standard instru-

‘ments for the International Temperature Scale from 630 to 1063%C with an
;accurecy of #0.19C, are used for measuring temperatures up to 1200°C, and
cat a lower asccuracy (j6°C) -- to a tempercture of 1600°C, Thermocouples
with thermoclectirodes mede from iridium-rhodiun ailoys paired with iridiunm
mey be used for measuring the temperature of oxidizing media up to 2000°C.
The most stable unit of this type is & thermocouple of iridium plus 60%
rhodium’ paired with pure iridium (Ir+60% Bh/Ir). -The thermoelectromotive —
.force of ithe thermocouple is e limear furnciion of temperature which facili-. :
tates celibretion and interpolation. 4 {hermoelectromotive force of ebout

11 mv is developed et & temperature of EOOOOC, and measurements may be made e
et this temporature with satisfactory accuracy for 10-20 hours. Poncil '

f_.C,qr_d 2/3 . B

104 bigk
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type thermocouples wiih thermosclectrodes made from refractory compounds

of the transition metsals have been developed by the design buresu in
cooperation with the Instiiute of Problems in the Science of Muteriels,
Academy of Sciences Ukrainien SSR. A TiMSV-340M molybdenum disilicide~=
tungaten disilicide thermocouple is used for measuring the temperature of
oxidizing gases end ligquids. The thermoeleciromotive force in this inatru-
rent is & linear function of temparature and its sensitivity is 8-9 uv/deg.
Thz change in thormecloeciromotive force of this thermocouple is leass thun
+1.5% after 1000 hours of operation. The TLLYV-340M thermocouple is present-
ly being successfully used for zeasuring temperatures in automating th
gommercial producticn of gless. The thormocouples deccribed in this peper
may be used irn sutomuting the metellurgicel, ckhemicel, petroleum and other

branches af industiry where high temperatures are encountered. Orig. art. has:

36,7741

2 figures. LJPRES
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? Separation and determinatlon ol hj Yei dcetylones with™
'gasdiquid partition chromatography. I_{h._j@uj_g?cﬁ_nnd.
: ) dtwiiller. Kev. c’um. EBuc arest) 9, 36-8°

== X1ah -made gas-liquid fractometer for the analyses . ﬂ ,}m !
Y

:{(TUa8)
‘of gascous mixts. of methyl-, vinyl- and ethylacetylenes,
‘and diacetylene was described. The 2 m.-long column is .
ifilled with ALO; activated at 1000° and treated with truns- -
‘former oil (or dioctyl phthalate) 10 parts to 4. The column
_"js maintained at 25° and eluted with H. * The measure-
/4 “ment of the gaseous fractions js made at the exit of the ™
},’ column with au interferometer, - R. Mavrodineany - 5
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- Stadukhin, V.D.

Determination of the magnetic susceptibility of
natural rocks from the measured magnetic field-
strength at the center of a square frame

Alademiya naulk SSSR. Ural'skiy f£ilial. Institut geo-.
fiziki. Trudy. no, 2, 1962, Geofizicheskiy sbornik,

no. 3, 79-84

LT "he author describes a method for the determination .
of the susceptibility of rocks lying at a depth of 4-6 m below the
surface. The wethod was developed in 1958-1959 at - Laboratoriya mag-
nitopazvedki instituta geofiziki Ural'slogo £iliala AN SSSR (Hagnetic:
Prospecting Laboratory of the Institute of Geophysics of the Ural'’
Apamcii 0f AS USSR). Theory. - The $lux through a square frame which

is parallel to the carth's surface consists of two components, nanely,
+hat due to the current flowing through the frame, and the £lux due

to the curvent flowing rhrough the frame, and the flux due to the

Card 1/3
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Care frame. TLhe s 4th results O of the model -
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ned N v
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STADUKHIN; V.D.

- “ﬁ‘ﬂ'lflért:;x:;ination of the magnetic susceptibility of rocks and ores by
measuring the intensity of the magnetic field in holes with artificial
magnetization in order to detect and evaluate iron ore deposits.

Tzv. AN SSSR.. Ser. geofiz. no.9:1381-1385 S '63. (MIRA 16:10)

1, Institut geofiziki Ural'skogo filiala AN SSSR.
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TVAIOV, Noio: CUADUKHTN, V,D.j ULTTINA, G.Ge

Crarts for the aporoximate calculaticnf‘f aniaalouf aii‘ez;f% g;z} ‘
mAc"t:hods of magne‘t.-ic profiling and souncinge Trudy inst.ge (f&fm 18:8)
SSSR no.3:05=71  '65.
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Techenskoye iron ore deposit.
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' ation ic and gravity measurements using da,zf. 2
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i tion ©
Intergretat o biasings Trudy I (MIRA 18:8)
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STAER, Jan, mgr inz,

An example of correction of the power céefficient in the plant
gnd resulting advantagea, Energetyka przem 10 no.12:427-429
'62. R >'z ":

1. PR-2 Elektromontas, Katowice,
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AUTHORS: - Yordanov, D., Engineer, Stafanova, N. Kulchitsi;i,
, .V, and Il:.ev Lozan

TIViZE: } Introductlon of gas cyam.zat:.on of structural steel -
in the State Machine building Plant at I\olarov«frad :

Pﬁil@blCAL: : ashlnostroene no.’ '.L 1963, 12-18

TR The e*cperlments were carried out with round speci- -
mens made of medium-carbon alloy steel 40X (40Kh), in W-105 (f's-
105) furnaces at a temperature of 790-840°C, Durn.ng the gas cyaniza-
tion, petrol and ln.quld ammonia entering the furnace from different
po:.nts vere used as the active gas. - The petrol was fed iIn by a drop-
per, while the consumption of ammonia was read on a rheometer char- :
ged with toluene. Best results with respect to the diffusion of
carbon and nltrogen in the surface layer of the specimens were ob-
tained by using an optimum quantity of 250-300 drO)s/mJ.n of petrol
and 14 liters/min of ammonia. Under these conditions the layer

* attains its highest durab:.l:.ty and stability, and a higher strenoth 4

. Card 1/2
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Introduction of gas ...

of wear than vhen-a l:.qu:.d cyanl‘.atlon is applied. The duration of
the process of saturation must not exceed 100-110 minutes, when the -
requlrcd layer of 0.25 mm thickness is obtained. This process cuts '
the time of liquid cyanization by 15-20%. During the optimum con-
ditions of the process an € -phase in the structure of the diffusion
layer does not exist i.e. the strength of the specn.mens is. higher,
and the trans:.tlon to the core is smoother. The fatlgue limit of
the specimens was 57.1 kg/mm2. The effect of gas: cyanization on

the deformation of different machine parts was within the adm:.ss:.ble
limits. There are 12 flgures and 6 tables. - ,
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RAMAN, M, [Ramans, M.]; STAFETSKIY, L. [Stafeckis, L.]

Results of testing the air conditioning syastem for passenger cars.
Izv. AN Latv., SSR no.5:53-60 '62. (MIRA 16:7)

1. Institut energetiki AN Latviyskoy SSR:
(Railroads—Cars—Air conditioning)
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SOURCE CODE: UR/0371/66/000/006/0084/0090

. AUTHOR: Nayer, V. a.—Naers, V.; Raman, M. L.—Ramans, M.; Simanovskaya, A. Ye.—
Simanovska, A.; Stafetskiy, L. P.—Stafeckis, L.; Shaleayy, E. G.—Salonijs, E.

.
D

¥z

PN N

ORG: Institute of Physics and Power Engineering of the Academy of Sciences’Latvun
. SSR (Fiziko-energeticheskiy institut AN Lat )

TITLE: Investigation of semiconductor thermopiles for cooling and heating of air -

P e

' SOURCE: AN LatSSR. Izvestiya. Seriya fizicheskikh i tekhnicheskikh nauk, no. 6,
1966, 84-90 . -

TOPIC TAGS: semiconductor device, refrigeration equipment, thermoelectric coolt‘ng'.r
thermoelectric equipment ¢ AR COROITIOAs LG EQVII’MENT’ RIR HEATER

ABSTRACT: . ,
The design and development of a semiconductor thermopile which is the basis
of a prospective all-year-round air conditioner for passenger rallroad cars
is described. The thermopile is made from materials whose z is in the
range of (2—2.2)-1073 1/K. The basic materials for its positive side are
SbZTe and Bi,Te3; for the negative side they are Bi,Te, and Bi,Se,. It
is maae from 96 thermocouple elements (20 x 20 x 3.8 mm each) connected in
a series circuit with copper commutational plates which are finned on the |
cold and hot sides. The fins are 40 and 60 mm high on the cold and hot sides,

_respectively, and their thickness and the spacing between them are 0.5 mm

Card” 372 : . DGt _none ; ' T
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ACC NR:  AP7005267

150 kg/hr. The heating capacity ranged from 170 to 600 w at a heating
factor from 3.2 to 1.5 for an airflow rate of 222 kg/hr and an operating

'.The thermopile heater is more efficient than electrical heaters, however.
“since air conditiomers on railroad cars operate as heaters for prolonged

SUB CODE: 09, 13/ SUBM DATE: l4May65/ SOV REF: 003/ "ATD PRESS: 5115

and 1 mm. The hot junction is cooled by forced air circulation. The

thermopile was bench-tested under simulated environmental conditions to 1
determine its cooling and heating capacities. The maximum obtained cooling !
capacity was 425 w at a cooling factor of 0.57 for an airflow rate of f

current range from 50 to 150 amps. A disadvantage of the thermopile is its
jow cooling factor in comparison to that of compression-type coolers.

periods of time, it is economically advantageous te use semiconductor heat
sources rather than conventional electric heaters.. 'Or.ig.v art. has: 4 figures .
and 19 formulas. ' : ' e : [(1IV]
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L 4616666 EWT(1)

TACC R 46021537 SOURCE CODE: UR/01h3/66/b00(006/0121/012h
T Oocen

AUTHOR: Rotach, V. Ya. (Candidate of technical aciencoq; Stafeychuk,
B. Go. (Engineer) —

e a5

? Js~

.ORG: Lenin Power Institute, Moscow (Moskovskiy ordena Lenina
lenergeticheskiy Institut) 5

TITLE: _Pulse regulation of objects with lag

SOURCE: IVUZ. Energetika, no. 6, 1966, 121-124
TOPIC TAGS: autdomatic requiation , pulse wmodulaXion ‘sewomo\tk'

ABSTRACT: The article gives the results of an analysis of a pulse .

system of automatlc regulation, the object of which cen be approximated:

by a transmission function of the form: ‘ :
. . _kes  T6" o ' ) ' ?
_l‘ong(S)— TR FT . , (M

'and in which the regulator consists of a pulse modulator with amplitude —

modulation of the pulses and an integrating servo motor. Results of

calculations on the above besis show that pulse regulation cannot be
considered as a means of improving the dynamics of a control system with —

Card 1/2 | - ' UDC:  65.011.56
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. L 46166-66
ACC NR: AP6021537 0

Orig, art. has: 13 formulas and 3 figures,

lag.
SUB CCDE:09,\3/ SUBM DATE: 05May65/ ORIG REF: oo/ OTH REF:

'
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STAFEYEV, A.

o S RSN T

Hiners in the brokep work week (Sunday off). Sote.trud. no.ll:?‘{;
o5 X 156, {MLRA 10:

1., Fachal'nik OOT Gornogo upravleniya Kuzne takogo metallurgicheSk?:go

t - .
kombinata. (Iron mines and mining) (Weekly rest-day)
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LPIFTIRY, B
———zRT o5 Kt e Te . , '
- ”"The broken work wee {Sunday off) at mines has justi‘%giyitgzig)
Sote.trud no.9:106-1¢8 S '57. LRA 1S
1. Vachal'nik otdela organizatsii truda Gornogo upravieniya
i&znetskogo metallurgicheskogo kombinata.

(¥uznetsi: Basir--Iron mines and winiug)
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SOSUL'NIEOV, A.; STAFEYEV, A.; ALEKSAFDROV, N.; SITHIEOV, V.; IEVIN, A
KHOKHLUSHIN, V.; KARSHENBAUM, S.
Pake into consideration experience in changing over to the seven-
hour and six-hour day. Sots. trud. n0.6:99-117 Je '58. (MIRA 11:6)

1.Zamestitel’ nachal'nika otdela organizatsii truda Kuznetskogo
petallurgicheskogo kombinata (for Sosul'nikov). 2.Nachal'nik
otdela organizatsii truda gornogo upravleniya Xuznetskogo metallurgi-
cheskogo XKombinata (for Stafeyev). J.Nachal'nik otdela truda 1
zarabotnoy platy Upravleniya khimicheskoy promyshlennosti Moskovskogo
oblastnogo sovnarkhoza (for Sitnikov). 4.Starshiy inzhener otdela
truda i1 zarabotnoy platy Upravleniya khinicheskoy promyshlennosti
Moskovslogo oblastnogo sovnarkhoza (for Levin). 5.Direktor Moskovskogo
instrumental'nogo zavoda "Kalibr" (for Khokhlushin), 6.Nachal'nik
otdela truda i zarabotnoy platy Moskovskogo jnetrumantal®nogo savods
"Ealibr" (for Karshenbaum).

(Hours of labor) (Industrial management)
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SHLIOVSKIY, N.; STAFEYEV, A.

Bonus system at ore-dressing ond sintering plants. . ’
Sots.trud 5 1n0.1:128-130 Ja '60. (MIRA 13:6)

1. Gornoye upravleniye Kuznetskogo metallurgicheskogo kombinata,

g. Stalinsk.
(Ore dressing) (Bonus system)
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/“MWMMM‘Mg;xvnprehensive organization of work in the m:énes zf 1’201'{3123
Kuznetsk Metallurgical Combine. Sots, trud 6 no.b6: o)
Je '61 (MIRA 162
e .

jcheskikh issledovanly
. 1'nik otdela ekonomicheski )
%osgzigiOgo nauchno-issledovatel'skogo gornorudnogo instituta,
Stalinsk.
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1

B e

BOGOMOLOV, M.; STAFEYEV, A.

Determizing the number of repair-shop workers in shifting
to a centralized repair system in an ore dressing and sintering

plant. Biul.nauch, inform.: trud i zar. plata 5 no.3:41-44
(MIRA 15:3)

162,
( Abagur--Ore dressing) (Abagur--Sintering)
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{ENTS .

]

Tlectric 1lines--Overhead,

Instrument for measuring the height of overhead electric transmigsion lines.

Rab. energ., 1, fo. 1, 1952.

unclassified.

Library of Congress, October 1952,

¥onthly List of Jussian Accessions,
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3TALFEYEV, 4. I.

Lumber - Standards

loading is not to be separated from the whole of lumbtering operations. les, prom.
12 no. 9, 1952.

1952

Uncl.
__Decenmoer .
g. Monthly List of Russian Accessions, Library of Congress, Decemb A58,

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011-6"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011-6

VOTINOV, M.P.; LAPINSKAYA, Ye,M.; KHENOKH , M.A.3 YEVDOKIMOV, V.F.;
* ANTUF'YEV, V.V.; STAFEYEV, A.V.
. e i i id irradiated
tic resonance spectra of hippuric acl

e paramaiz‘ngogo Radiobiologiia 1 no.l:149-150 '6l. .

by gamma rays o . (MIRA 1!“7)
1. Politekhnicheskiy institut jm, M.I.Kalinina i Institut tsitologii

N S8 ingrad.
A 855 I@%Xgﬁmmm RESONANCE AHD REIAXATION)
(HIPPURIC ACID)
(GAMAA "RAYS——PHYSIOLOGICAL EFFECT)
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hange in’ g,ermqmum msste in"a nm:""ncn‘ﬁ"[ﬁ ’ ‘2, IR
27V 1. Stafsey and V. M. Tuchkevicl,, ® Soviet Phys. Tech. L :
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;' y.M.Tuchkevich and N.8.Yakovchuk, © - = o
Zh. tekh. Fiz., Vol 26, No. 1, 15-21 (1958). In Rusgstan, ‘
‘ The cperation of erystal triodes with negative emitter, bias
a%  is described. The resulting depletion of minority carriers in - '
. the base region enzbles amplification to he obtained at higher
'\g temperatures and frequencies than with positive emitter bias. |
The new mode of operation would prebably be still - more ad-
- yantageous in these respects with tricdes designed for it. No -
discontinuity in characteristics is {ound on going from positive |
to negative bias, ‘and a mixed mode of operation is possible. - i
’ o . C.H.L.Goodman

e
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' “§47.311.33
/8077, INVESTIGATION OF TIE RESISTANCE, ;
OF GERMANIIM IN A MAGNITIC FIELD, V.1.5lfeov and
V.M. Tuchkevich, - - Ea

“ The characteristics &p/po = {1} are power functlony -
with varying exponents. This applies lo strong and weak
fields. The field stréngth corresponding to a bend in curves
on a double-logarithmic scale shifts with higher temperatures
to stronger flelds, this agreeing with theoretical expectations.
The character of the function Ap/p, = f(B), however, and :
particularly the variation of the exponent, is in eontradiction
to theory. Electricil Research Association

i f #h tekh. Fiz., Vol. 26, No. 2, 273-6 (1056). In Russian,
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~ SuBJECT USSR / PHYSICS CARD 1 / 2 : PA - 1552
AUTHOR LEBEDEV,A.A., STAFEEV,V.I., TUCKEVId,V,M,
TITLE Some Properties of the Diodes consisting of Germanium with a

Gold Admixture.
PERIODICAL Zurn.techn.fis, 26, fasc.10, 2131-2141 (1956)
Issued: 11 / 1956

As gold atoms form two acceptor levels which are deep in the forbidden zone, the
properties of germanium may depend in a high degree on the ratio of the concen-
trations of the gold atoms and any donor admixture in the germanium. Let it be
assumed that NAu and ND denote the concentration of the gold atoms and donor

atoms respectively.
At NAu > ND the germanium has hole-conductivity (here called germanium of the

!

I.type), but at 2 NAu 7 ND v “Au it is electronic and the temperature depen-

dence of the conductivity depends on the distance of the upper acceptor level of
the gold from the bottom of the conductivity zone (Z& E = 0,2 eV). (Here called
germanium of the II. type). However, in the case of ND > 2NAu all gold levels

are stopped up at all temperatures, and the germanium then has electronic conduc-
tivity. (Here called germanium of the III, type). The admixture of gold exer-
cises hardly any influence at all on the temperature dependence of conductivity.
The diodes produced from germenium of the I. II. and III. types are here described
a8 diodes of the I.II. and III. groups. The properiies of Ge III are not deter-

WRER TR D KA e S DR R I R U R SRR A A A L S S T 2 R X PR ST R e
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AUTHOR ¢ Stafeyev, V. I

TITLE. Note on Current Multip

NonIdeal p-n Junction (Umnozheniye toka neosnov

neideali!nom p-n-perekhode.) .

PERIODICAL. Zhurnal Tekhne

ABSTRACTe  The purpose of the pr
should not be connec
trical field and it
of this problem was po
jdeal p-n junction,
an additional electr
zone. In such p-n trans
under the influence of ¢t
the influence of th

jncreasing current deduction.
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Note on Current Multiplication of Minority Carriers in the 57n1042/33
Non-Ideal p-n Junction.

of non~equilibrium minority carriers by a non~ideal p~n transition.
The utilization of a non-ideal p-n transition as a triode~collector
makes it possible to obtain triodes, namely drift-triodes, where

the injected carriers are transmitted from the emitter to the collec®
tor essentially not by diffusion, but by the electric field. This
enhanced their frequency properties. Such triodes with a non.--idealk
collector possess a current amplification coefficientol, in a scheme
with a common basis, which is larger than one. The alloyed triode
with ol Dl represents a new apparatus of a thyratron type in a quali=
tative respect., A triode of such a type has & range of negative resi®
stance in the collector circuit. The breaking voltage can be regula=
ted in a range from a few volts to 150 ~ 200 volts. After the brea=~
king the current can reach 150 — 3oo mA. The tramsition time from
one state to the other is of the order of magnitude of 0,1 to

0,2 gasec. (from the closed to the open state).

There are 3 tables, 1k figures and 2 Slavic references.
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Non-Ideal p-n Junction.

ASSOCIATION. Leningrad PhysicaL-Technica]L Institute AN USSR (Leningradski;f
fizilko=tekhnicheskiy institut AN SSSR).

SUBMITTED. April 2o, 1957.
AVAILABLE. Library of Congress.
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AUTHOR: Stafeyev, V. I. SOV/57-58-5~2/37
. ) T T—a
TITLE: Influence of Resistance of the Semiconductcrr. Body Upon

the Shape of the Diode Voltaze Versus Current Curves (Vliyaniye
goprotivleniya tolshchi poluprovednika na vid vol!'tampernoy
xharakteristiki dioda)

FERIODICAL: Zhurnal tekhnicheskoy fiziki, 1998, Nr 8,
pp. 1631 - 1641 (USSR)

ABSTRACT: A formula (20) is deduced for the voltage Versus current
function of the diode taking into consideration the voltage
drop in the semiconductor. The condition p = p_ at the
gecond contact was required to be satisfied by $he solution.
The formula in this general form does not incorporate the
dependence of the diode current upon the voltage applied to
the diode. Hence itwo opposite limit cases are investigated:
1) The voltage versus current characteristic in the backward
direction and in the forward direction with low levels of
injection. 2) The voltage versus current characteristic of
the high levels of injection. If the injection levels are low,

Card 1/4 the formula, as usual, reads as follows:
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Influence of Resistance of the Semiconductor Body SOV/57-58—8—2/37
.Upon the Shape of the Diode Voltage Versus Current Curves

I-= e ) -1}, where I denotes the total

current, I the gabturation current, V the total voltage

drop at the diode, p the concentration of the holes in the
n-domain, p_ the equilibrium concentration of the holes

in the n-dofmain, and q the electron charge. , however is
greater than the ohmic resigstance of the body. The greater the
retio of the mobilities, the greater ngill be. In diodes

from a p-material RT ig smaller than the ohmic resistance

of the body. If the levels of injection are high, the

voltage versus current characteristic reads as follows:

av _

I =1 e ckT , where I_ represents a complicated

functgon of the parameters of the initial substance and of the
ratio d/L‘
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Influence of Resistance of the Semiconducter Body SOV/57—58—8—2/37
. Upon the Shage of the Diode Voltage Versus Current Curves

b+ ch
. . . d .
c =2 5 T 1 . As ¢ is a function of T alone a
study of the voltage versus current characteristic permits
to determine the magnitude of d/L at high amperages. Hence the
efrective length of the diffusion displacement in the diode
body

d

can be determined. The correctness of the theory developed is
subgtantiated by these experimental studies. The computed
and the measured values of I¢ and of L well agree with each
other. In diodes with an impurity conductivity the current
decreases at voltazes V> Vo with a temperature rise. VO isg.

of the order of the width of the forbidden zone. V.M.Tuchkevich
was interested in this work. There are 2 figures, 1 table,
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Influence of Resistance cof the Semiconductor Body SGY/57-58-6-2/37
_ Upon the Shape of the Diode Voltage Versus Current Curves

and 9 references, 4 of which are Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut, Al SSSR (Leningrad
Physical and Technical Institute,AS USSR)

SUBMITEED:  April 10, 1958
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AUTHORS: Stafeyev, V. I., Tuchkevich, V. M. S0v/57-58-8-3/37

TITLE: Dependence of the Hall Constant Upon Temperature and
Magnetic Field gtrength in p-Type Germanium (Zavisimost!
postoyannoy Knolla ot temperatury i napryazhennosii
magnitnogo polya Vv germanii p-tip2)

PERIODICAL: 7hurnal tekhnicheskoy fiziki, 1958, Nr 8, p? 1642-1645 {USSR)

ABSTRACT: This is an investigation of the function of the Hall—(Kholl)
constant versus H and ?. The same semples of hole-conducting
germanium were used as in reference 4. Data concerning these

samples are therefore omitted. R was measured in a usual d. €«
circuit and with a constant magnetic field. Hole-conducting
semiconductors exhibit & pronounced degendence of R upon H
in weak fields. At H> 4000 Oe and -145°C and at HE > 8000 Ce
and at room temperature 2 complete gsaturation is attained. The
saturation resistance is smasller by a factor of 1,5 than that
in weak fields. The sample in guestion exhibited a mixed
conductivity of 53 Onm . cm. Another sample with 1,47 Ohz
displayed curves which above + 50°C are practically D&r
The dependence of the temperature &t which the Hell

Card 1/3 tends towards zero upon the magnetic field strength is
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ang Magnetic Field Strength in pgType Ggrmanium S0v/57-58-8-3/37

described. It is contrary to that expected from theoretical

considerations. TR=O varies by 7°C at a field strength

variation reaching almost 20 500 Oe. A similar dependence of

TR—O upon H was found in £l1l hole-conducting germanium samples.

The function of R versus T is given for a few values of the
magnetic field strength. The weaker the field, the more

rapidly the Hall_constant will increase at a temperature rise.
At H = 2200 Oe this gradient reaches 30% of that at lower
temperatures. In strong fields R is almost independent of
temperature in the whole range of impurity conduction.

Previous to the decrease of R, however, a small increase of R
is observed when the state of mixed conduction is approached in fields
not exceeding 19 300 Oe. It is absolutely impossible to

ascribe the increase of the Hall-constant at a temperature

rise to a real reduction of the number of current carriers.

As an explanation of the anomalous behaviour of p-germanium

a model with three types of carriers was advocated in reference
9: electrons, "ordinary" holes and "fast" rholes. The resulis
obtained in this investigation can all be exglained with the
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help of this model. The conception of "fast" holes is at
present a merc hypothesis. Ye. Sclov'yev assisted in & few
of the measurements. There are 5 figures snd 17 referexces,
% of which are Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN S3SR
(Leningrad Physical and Technical Institute.AS USSR)

SUBMITTED: April 10, 1958
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24,2600 /181 60/002/02/32/033
24 7700 B006/B06T
AUTHORS: Kramareva, S. A<y : y
TITLE: Investigation of Some Properties of "Long" ])iodes"’D

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 2, pp. 3T17-379

TEXT: The forward current of "long" diodes largely depends on the
diffusion length; in a previous paper (Ref. 1) Stafeyev has demonstrated
that when the diffusion length increases with the injection level a
negative resistance can be observed in the straight branch of the current-
voltage characteristic of ouch a diode, In the present paper, the authors
report on investigations of the temperanture dependgnce of this branch,

and give some new results on the photosensitivity of "long" diodes. The
geometTy of these diodes is described in Ref. 1. For improving the heat
of emission the samples were examined in & liquid medium (in kerosene at
moderately 1o¥ temperatures, in liquid nitrogen at liquid nitrogen
temperatures), Fig. 1 shows the direct branches of the current-voltage
characteristic of a typical wiong" diode recorded at different temperatures.

In this diode, the negative resistance disappeared at +‘50°C° As may bve
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Investigation of Some Properties of "Long" s/181 60/002/02/32/0}}
Diodes BO06/B06T

seen from Fige 1 the "stripping voltage" largely increases with decreas-
ing temperature, whereas the "stripping current" remains practically
constant. This is explained by a reduction of the diffusion length. Some
of the samples showed no negative resistance even at liquid nitrogen
temperatures. The carrier lifetime was either jndependent of the
injection level, or it decreased with increasing current. The latter case
was observed in a diode whose direct branch is shown in Fig. 2 (Io-curve).
Such a diode may have s negative photoeffect, i.e., the current may
become lower than the dark ourrent it a so-called wgecondary" mechanism
of photosensitivity occurs (i.e., when the lifetime changes due to
jrradiation). This was observed in one of the diodes investigated; Fig. 2
shows the direct branches of the current-voltage characteristic of this
diode recorded at two different irradiation jntensities. At low direct
voltages (velow the injection level), the concentration of the minority
carriers injected from the p-n junction is low, and the 1ifetime changes
hardly influence the current (monotonic rise of the photocurrent with
increasing radiation intensity). If the direct current jncreases, also
the concentration of the injected carriers increases (due to the so-cal-
led primary mechanism); however, it 1is reduced as a consequence of the

card 2/3
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AUTHOR: stafeyevy Vo I.
e A i \
TITLE: Injection Heat pransfer

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, pp. 438-444 .

TEXT: The present paper describes & theoretical jnvestigation of the}
mechanism of the occurregpce of the Peltier effectyin a gemiconductor
diode with_p-n junction nder varying recombination conditions. The first
thermoelectric investigations of gemiconductors were made by the’ Czech
physicists Tauc and Trousil (Refs. 3 and 4) who calculated the thermo-emf
occurring in currentless p-n junctions, and who published the first ‘
experimental results. In the present paper, the author tries to investi-
gate the fundamental thermal processes developing in a diode with p-n’
junction by analyzing the physical processes occurring in a direct’
passage of electric current. On principle, & hole production takes place
in one semiconductor (metel contact) and an electron production in the
other. In the following, recombination processes take place in the region

card 1/3
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vetween the contactso. (on the passage of current in the opposite
direction pair production and an emission of electrons OT holes to the
contacts takes place i region between the contacts). The pajority of
the recombinati ion which depends on the ratio
between the di Jes in the n-region and/or the
electrons in the p-regioﬁ mension d (width of the p- and
n-regions, respectively), In the present paper, the limiting cases a» L
and d« L are analyzed. A model of the diode concerned is ghown in the Fig.
It is shown that in the case of recombination in the volume-charge layer
and in a2 recombination at the metal-semiconductor contacts the occurring
thermal processes are of opposite character. Heat transfer by injected
non-equilibrium carriers is regarded. The Peltier coefficient and the
differential thermo-emf are determined for an unsymmetrical diode with
the aid of the ordinary thermodynamic relations. If there exist non-
equilibrium carriers, these two quantities depend on the amperage of the
passing current since the current changes the carrier concentration near
the p-n junction (voth jnerease with increasing amperage)° Finally, the
author describes an investigation of the temperature difference occurringbk/,
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in a diode on the passage of direct current. For a special case (p-type
germanium at room temperature) the thermo-emf is estimated to be

ap = 172 pv/deg, and the maximum temperature difference ATy = 6 - 0.4 Q,
( Qo -~ transferred heat in watts). Finally, the possibility of applying
injection heat transfer in the production of refrigerators is discussed.
There are 1 figure and 4 references: 2 Soviet and 2 Czech.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute

of Physics and Technology of the AS USSR, Leningrad)
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SUBMITTED: June 15, 1959
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4.4/300 (/0‘13,/137,//9‘3) B102/B214
AUTHORS: Karakushan, E. 1. and Stafeyev, v. I.

TITLE: Magnetic diodes
PERIODICAL: Fizika tverdogo tela, V. 3y DO 3, 1961, 677-686

TEXT: The present paper gives & theoretical study and the Tesults of experi-
mental investigations of the effect of a magnetic field on the volt~-ampere
characteristics of semiconductor diodes. This effect has been studied onoe
vefore (Ref. 1% Redioc a. Telev. News, July, 10, 1952) and found to be very
small (Ge diodes). Stafeyev has, howaveT, shown that, under certain condi-
tions, there exists & forward current on the magnetic J%
field in the case of "long" diodes. first the effect of the field on
minority carriers, particularly on their mobility, is gtudied considering the
effect of surface recombination (suhl gffect) to be negligible. The first
effect of the magnetic field is that the carrier mobility decrepnses, as &
result of which the resistivity of the gemiconductor jncreases. If it is as-
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de dpu ,
gumed that Fo =po one has %— - %— Eﬁn' Another effect of the magnetic
' o]

L :
P 1 dld
field is to decreass the diffusion length of minority carriers: T T
d
d

IL
El— EﬁR; accordingly, the minority csrrier distribution ig‘determined by
Fp qVO/RT

d-X d - . .
p-P, " po(e -1) Bh-i_/Shi’ where L=1, and ¥, 18 the potential dre?

in the region of the volume charge of the p-n junction. The magnetic field
thus affects not only the mobility of minority carriers (diode) but also
their concentration. The first part of the paper is concerned with a study
of the effect of the magnetic field on the reverse current and, in the case
of low (a) and nigh (b) injection jevels, on the forward current. In caa®
(a) one hass

APPROVE :
D FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011-6"



"APPROVED FOR :
RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011
-6

o T gmasE

SE AR EI AR T = TR FES AR RS AT V2 e R SR TN AR T T IO RS A e
R TR AT e S
F $ R ERRITIA W SRR AT T RSS  PUIST 3
- - . e = N 4D - 5t RIS, S BT SO A A L B
SRR TR T3 XTELEE SERY 1% B P RS AT IR B

s/1e?§??oo3/oo3/oo1/o3o

 p102/B214
L oY) .
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Magnetic diodes

o Lot : ey T e
T Rmpd[1 0GR

L=2Tman? - . o
‘. resistivity of.

jed to the diode, %9
1 - effective diffusion

- carrier life-~

- (1 - current density, V - voltage appl
the gemiconductor, 4 - its thickness in the diode,
length; in cese (& L = 145 b= ppltg - mobility ratio, rp
- electron charge, Po 7 equilibrium concentration of minority car-
nductor.considered)). For 4/L ¢1 one has

type semico
/L 51 (8/w2)s

time, g
riers (holes in the n-

Q
L il-,,!_ 0. for thin diodes when e

T 4§ Yo d4H ’ : .
qU=1) o .
l.di : _—}_ 1+ k ! .!..d” (7)
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;
av/cir and G = 2(b+oh—)/(b+1) For 4/L ¢ 11

In case (b) I = I1.@

1= 2kTF ni qV/2k (for H==2800 oe,
d

a9 /o ~0.4-0. 7%) For ed/ I‘»1 one has:
| 1+5) | (1&.)
‘,.—m-—r( Inf; =1+ d)

ta1 - ' d qV ld '
or for large curren : v d 'i"l '2"" —-T'Eﬁ'n?%

1f 4/L>4, one has

, _ 3 e »
- I.= 10 I that a
for example, for a/L = 6 and 07Ty, thet

From the ieid AP by 20% reduces the forward ocurre

magnetioc field which lowers L
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times. The second part of the paper gives experimental results (study of
5 the H dependence of the diode current for Qg = 50 ohm*cm, 1, = 0.5 mm, dia-

meter of the p-n junctions 0.9 mm, 4 = 2,5 DO p-n junction due to indium,
ohmic contact: “in). The specimens wero cylinders of different heights
given in mm (for example, diode T-3.01 cylinder 3,0 mm nigh). Results are

the third pert.of the paper

ghown in Figs. 1 - 3 and in & table. Finally,
gives a report on & study of magnetic diodes. Preliminary investigations

nad shown that diodes of very high magnetioc sensitivity can ve prepared. .
The conditions required are high ocurrent density and large d/L. Diodes whose
schematic representation jg given in Fig. 5 were prepared with partioular ’
regard to good heat dissipation. Fig. ¢ shows the direct branches of the
volt-ampere characteristics of such a diode (D-3.0) for different magnetic
fields. 119, 300 oe, the forward current

With a field, for example, of Ha=
tor of 200. From the volt-ampere characteristic

in.the diode changes by 8 fec

st H = 0 it is found that Co = 104 and 4/L = 5.7. These iiodes were made of
as the T-diodes. Ye. A. Gamilko js thanked for help in ,

£ the specimens. There are T figures, 1 table, and 7 ref- /s

bloc and 3 non-Sovigt-bloc.

the same material
the preparastion O
erences: 4 Soviet-
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(o

o uer Legend foFig. 1: NH =0, 2)
- 1252000 ce, 3) H = 3000 e,
L 4) H=4000 ce, 5) H = 5000 ce.
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AUTHORS: Karakushan, E. I., and Stefeyev, V. I.

TITLE: Magnetic diodes with large aresa

PERIODICAL: Fizika tverdogo tela, V. 3, Do Ty 1961, 2031-2040

TEXT: A new semiconductor device, the magnetic diode, whose forward
current depends strongly on the gtrength of the magnetic field, was
described and studied in earlier papers of the authors (f17, I, 841, 1959;
FPT, III, 677, 19613 ZhTF, XXVIII, 16%1, 1958). In the present paper,
further peculiarities in regard to the structure and properties of such
diodes are given. First of all, the magnetic sensitivity of these diodes
jg discussed, and it is shown that this sensitivity 1s substantially
higher than what would be expected from the theory. The high magnetic
sensitivity is above all, due %o the fact that the magnetic field
decreases the diffusion length L, whic

number of nonequilibrium carriers and to & significant increase of the
resistance of the gemiconductor layer. There is a charge redistribution
between this layer and the p-n junctionj the decreasse of the potential
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at the p-m junction causes & decrease of the injection and leads to a
new charge redistribution. By this procesa, the initially insignificant
change in mobility leads to a significant change in the forward current.
Equations are derived for the current and voltage sensitivities, the
symbols used being those of the earlier paypers. In the following, the
authors calculate the optimum thickness of the magnetic diode:

d/L-%ln[é(q/kT)z(b+1)QQOL/YlY]; Y=2d/1-1. Now, magnetic diodes with

large area are investigated, 1. €. those whose p-n junction has an ares

of-uo.écm2 and whose lateral surface &reas are negligivle., Fig. 1. shows
schematically such a diode with water cooling. The thickness of the semi-
conductor is chosen for convenience as d=5Ledmm, and the resistivity of
the n-type semiconductor (starting nmaterial) between 40 and 50 ohm ‘oB.

The p-n Jjunction is formed by infusion of indium, and the ohmic contact

by infusion of tin (in a hydrogen atmosphere). Table 1 gives ihe measured
values of the characteristic parameters of several types of such diodes.
In the following, the section-type of magnetic diodes is briefly discussed.
Fig. 6 shows the view of such a diodej the characteristics of some types
of this kind are given in Table 2. The most important rasults of the

Card 2/
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.. investigations ere the following: . In magnetic diodes with sufficiently -
large cross sections one must take into account the curvaturé of the ‘
current lines due-to which the effective distance between the~p-n1ﬁunétion
snd the ohmic contact becomes larger. Under certain conditions, 4d/4 -
can exceed JL/L by 10 to 15 times. The magnetic-sensitivity. of fboth
kinds of magnetic diodes exceed the theoretical value by a large amount
if only the change of the diffusion length is taken into oonsideration.The -
change in the current ﬁI/IF of the magnetic diodes in the magnetic field | ' :

reaches a velue 100 timés as large as the ‘corresponding change of the
resistance Aqo/qo-oﬁrthe single crystal. - Im the whole rangé of H

The rise and fall of the

investigated, AI/iH varies in proportion to H.
voltage at the diode also follows the same law for direct current. In. a

field of 3000 gauss, the current strength is chenged 2-4 times, while ’
ﬂgo/quZ%. There are 6 figures, 2 tables and 3 Soviet-bloc-references. °

' % .
ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR '
Leningred (Institute of Physics and Technology imeni A. F.

Ioffe, 45 USSR, Leningrad)
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AUTHOR: ~Eji£3£izi—z;~£;~—‘
Protoconductivity in & semiconductor diode caused by a
change of lifetime

PERIODICAL: TFizika tverdogo tela, V. 3, no. 9; 1961, 2513~-2518

TEXT: Two kinds of processes are started by an illumination of
semiconductors: (1) An increase of carrier concentration . The operation
of photoresistors, photodiodes, and photocells is based on this process
which is here called "concentration mechanism". (2) A change of the
carrier 1ifetime T, which influences the properties of the devices
concerned. Among other things, this change gives rise to nonlinear effects.
The author had shown in previous papers that a charge of T due to illumina-
tion may te, in diodes, the principal effect determining photoconductivity.
Photocurrent due to a change of T nay exceed the nponceniration® thoto-
current by several orders of magnitude. The conductivity concerned here

is called T-photoconductivity. It may occur in semiconductors with norn-
equilibrium dark conductivity. The T -mechanism may lead either to "self-

Card-tf4
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quenching“ (sublinearity) or to "self—amplification“ (hyperlinearity) of
photoconductivity0 T'»photoconductivity in semiconductor djodes with p-n
junctions wes the subject of the present stud New and interesting
effects associated with’f-photoconductivi when producing
non—equilibrium conductivity by carrier injection or extraction by means
of a p-n junction. Theoretical considerations indicate that the T-mechanism
leads to an opposite change of forward and reverse'current upder illumina-
tion. Thus, if illumins tion el increase of forward current in the
diode; the reverse current is boun ame time-

equilibrium conductivity is positive, £Twill lead to & change

of the recombination rate of excess carriers; if negative, it will lead to
a change of the dark generation rate of the GATTiers: Since, in case of
chondnctivity, there exist mo restrictions ve quantum yield,
it is possible on the basis of the T-mechani g whose
photoconductivity is some orders of magnitude higher then the one whose
function is pased on the "concentration" mechanism: Experiments were made
on n-type fermenium L -diodes (resistivity 60 ohm-cm at Toom temperature

0 s
at 17 X: The volt-ampere characteristics were taken for forward and reverse

Card &4
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ACCESSION NR: - AT3002985  Pz-% IJP(G)/JD/AT_-.s/2927/62/000/000/0086/009%5 ;
- AUTHOR: Afemas'jeve., N. P,; Stefeyev, V. I. o B A

TITLE; Effect of impurity concentration in the low-resistance region of p-n
junction¥on the forward cwrrent [Report of the All-Union Conference on
Semiconductor Devices held in Tashkent from 2 to 7 October 1861 -

- / .

SOURCE: Elektronno=dy*rochny*ye perekhody® v poluprovodnikekh.’ Tashkent, Izd=vo .
AN UzSSR, 1962, 86-93 ' :

TOPIC TAGS: germanium diode, germanium diode forwerd current P
ABSTRACT: In 1957-58 the authors investigated the linear section of the current- |
voltage cheracteristic of germanium diodes at heavy cuxrents; perticulerly the :
effects of temperature and slloyed impurity were studied, The results ere

reported in the article. Two groups of diodes were tested: (1) p- and n-type

germenium (with a resistivity of 10 ohm.cm) and elloys conteining Bi, Sb, In,

and Au; (2) n~type germanium (with & resistivity of 1 chm,cm) plus In elloyed = '

with Pb, Ga, end Al, Current.voltege cheracteristics of the sbove diodes obtaired
experimentelly at room end at liquid-nitrogen temperatures are presented. Cerrier:’ b

Card 1/ 2
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. concentrations are estimated for various test conditions, Two families of
currentevoltage curves, detexmined within -50 +100C, axe given for In end InGa
elloys. The following conclusions are offered: (1) at heavy currents, the
current-voltege relation becomes linear; (2) the residuel resistence, determined
by the p-n-junction alloy, is an inverse function of the carrier concentration in
the low-resistance region; (3) to explain the observed velue of the residusl
resistance, it should be essured that the concentration at p~n Junction is within
2 -4 x 10 sup 17 cm sup =3 (for the 2nd group); (4) the residual resistence
grows with tempereture approximately according to the seme law as the carrier

mobility; (5) at & certein "inversion" voltaege, the forwerd. current-temperature

‘relation changes sign. Orig, art. haes: 6 figures, 1 formulas, and 2 tables.

ASSOCTATION: Akademiys nauk SSSR (Academy of Sciences SSSR) Akedemlya nauk
Uzbekskoy SSR (Acedemy of Sciences U2SSR) Tashkentskiy gosudarstvenny*y
universitet (Tashkent Stete University) ) ,

- SUBMTITED: 00 DATE ACQ: 15May63 ENCL: 00

.SU'.B CODE: 00 ' NO REF SOV: 004 . 'O'l'HER: 007 .
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are plotted for different values of d /W  (d, being the distance
rfrom thc collector p-n junction to the oppositc surface, and VW, the
width of the space-charge region for zero voltage at same junction).
from the fizure it is evident that the larger do/M,, the broader the
negative-resistance region and the closer the characteristic to that
of an ordinary transistor triode. The above theoretical considera-
tions were used in the preparation of H-triodes. First, a low-fre-
quency triode was orepared from n-type germanium with a rosistivity-
ol avout 40 ohm-cm. The cut-off frequency of such triodes docs not
exceed several tens-of kilocyles, and their peak operating point is
also inconvenient. Therefore another type of W-triode was prepared
by the method of diffusion melting. & very thin n-type base layer
was Lformed by the diffusion of antimony in a p-type germznium layer.
The base contact was formed by the alloy Pb-Sb, and the enitter oy
the elloy In-Ga-Sb. The addition of Ga improves the injection
properties oI the emitter. The current-voltage characteristics of
such a triode are shown. The base layer is very thin, but highly
conductive. Therefore its resistance changes sharply with the col-

lector voltage. The negative-resistance region corresponds to a

B I G G e IS Y S e et DR AR G T
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0.1 volt range of variation of the collector voltage; the magunitude
of the wepabive resistance is of the order of several ohm. In the
cut-off stute, kho current cquals the reverse current of the collec-
tor peit junction, and ip practleally independant ol voltaye shiiflio
At the el teer.  leormally, the collector curtent in of the order O
O L wbbilasp,, up ta valtages of dayeral bens ai volts, The aut-ofl
frequency of the negative resistanca is nomually seveval wepacycled;
but it could reach several tens of megacycles. There are 6 figurcs.-

AS3CCIATICON: Fiziko-tekhnicheskiy institut im. A.F. Ioffe Al 35SR
(Physico-technical Institute im. A.F. Ioffe of the
AS USSR) :

December 16, 1961

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652810011-6"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652810011-6

"s/181/63/005/ oosfoozfoar |
B102/B186

i

- . 2l

AUTHORS s Yorob'yev, L. Yee, Karakushan, B, Iy aﬂStafeyev, v. I E
- , - , !

TITLE: Effect of a magnetic f£ield on the carrier distribution in thel -
body of & magnetodiode S '

-

TEXTs: The experiments described were mede on large-area magnetodiodes )

~ith uniform (Figs. 4, 5) or with subdivided (Fig. 10) p-n junctions (Ge).

The dlode wae placed between the pole pieces of a magnet which were pro=-
vided with gorleal gpahings {ofs Flg 1). Aw ;n@andnaoenh lamp was used
a3 light source (1.8 -~ 2,5p) its 1iaht pulpes (4 paae) belhd synohvonized
+ith the current pulses sen® through the divde. in this wavelength ranga - |
the abaorption gacefficient was proportional to the free carrier concentra~
tion, the refluction ooellioient was 334, The high magneto-sensitivity of
thegse diodes is due to the faot that the magnetie fivld alters the apatial
distribution of the non-equilibrium carriers in the body of the gemigon~ -
juctor. The changes arise both along and transverse to the current lines

~ and were determined from the 1ight absorption. The results are shown in

%v form of graphs. There are 10 figures and 1 table.

| carda /4 .
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PERIODICAL:  Fizika tverdogo tela, v. 5, no. 4, 1963, 982 - 989 Lo
. § .
!
!
!
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| Effect of a magnetic field on..s ' B102/B186

ASSOCIATION: Fiziko-tekhnicheskiy jpnstitut im. A. F. Toffe AN SSSR Lenin- :
grad (Physicotechnical Institute imeni A+ F. joffe AS USSR,
Leningrad) A '

SUBMITTED: September 24, 1962 ‘
i Pig. 1. Optical arrangement. Legendt A-Magnetodiod, NS - magnet, 31 2 3‘
3 73 :
pirrors, PbS - photoresistor as receiver, I -modulator, 5 - spiral; (1) to |
the oscilloscope. . : :

Fig. 2. Shape of pulse received by the PbS. Legendt t1 gtart of light

pulse, t2 start of current pulaa, t} gnd of 1ight pulse, ta end of ourrent§ “
pulse. : , ;

Fig. 4. Non-equilibrium carrier distribution along the p-n junction with
and without magnetic field for x=1.05 and x=0.15 mm. Legend: I~10 8,

B = 7500 gaussj (1) B, (3) B_» (2) B=0.

. Card 2/4
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AUTHOR: Shteger, A. Pej stafeyev, Ve I | | | ' 17/5/ o N

| TITIE; Volt-ampere (heracteristics of & double-base atote R E
SOURCE: Rediotekhnike 1 glektronika., v, 8, 0. T, 1963, ‘1199-»1éo9

aiode, volt-ampere cheracteristics, emitter inverse cur-

l mOPIC TAGS: double-bese i
dual voltege, negative resistance, differential re= . |- RO |

| rent, cutoff voltage, resi
! sistence ’ _

| ABSTRACT: On the basis of the previous snvestigations of one of the suthors,

" analytical expressions for negative resigtence and cutoff and residusl volteges
. are derived for double-base djodes, In order to verify the theoretical data |~ 1
| obtained, a serles of n~type germenium double-base diodes with a. resistivity of Lo

| 4o dmxcn end en inverse current of the emitter junction on the order of 10 pemp

| has been developed. Cutoff voltege depended to & large degree on the thicknesa i
{ of the initisl germanium plate and usually, at volteges petween bases of 8 to 10 v,
. was on the order of 5==T Vo The negative resistance region became apparent in t.he:_*_

. ¢ region of negative emitter currents; the valué of the negative resistence vwas on

' Cord Yp, o . - I —— e e
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' ewitched on was on the order of 40--60 ohm, which was higher than the values

LEASE
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| ACCEGSION MR: AP%003721 0
. the order of 20~ 30 cm, . The cut in current wes on the order of 10 jemp, end

i~ the cutoff current was approximately 1 memp. The. differential resistance of the

. actuated diode was 2060 oim, .+, vhile that of the cutoff diode was on the order °

| of 1 Mchm., It was conoluded that: 1) resistance between the emitter and collector

| 4s modulated by the emitter current and does not depend on the elactric field; - P

! 2) the switching on of the diode occurs during the inverse current flow, vhich is | -

sbout equal to the saturation current; %) cutoff voltage is ‘determined by the re-
1lector and by the current in the base

circuit; 4) residuel voltege is determined by the effective lifetime of the cer- |’
| riers in the device (since double-base diodes are manufactured from thin semi- |
., conductor plates, the carrier lifetime is determined mainly by the rate of sur- :

| face recombination); 5) negative resistance of experimental models was on the .

! order of several tens of kchm; and 6) differential resistance with the diode
!? predicted on the basis of theory by factors of. 1,5+»2.0, Orig. art, hes: 10
. figures and 13 formules, ’ T

. ASSOCIATION: none
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Injections into semiconducicrs wiin deep impurity .
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AGCESSION NR: AP4040914 5/0109/64/009/006/1040/1046 '
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ABSTRACT: Assuming that: (a) the model is single-dimensional. (b) the semi- .
. conductor has a near -intrinsic conductivity, (c) the emitter is of the point-contact EER
type, and (d) the injection coefficient is 1, these formulas are developed to : Bk
describe the current-voltage characteristic:

. R Al c. e -y . .

x base-to-base voltage .‘Gb = [Ve—’%ln (% + 1)] (%"—: + i) -'IQR,,'. l i

’ kT, (1 ) o
base-to-base current . Jpb= [V.e—'-q— ln‘(_-‘l-l’--l- i) 7-;-['.[?,1]/ Ry. . !

: E - L e . f‘ A ‘,-_7 . ’ S B o
‘where Va snd 1,7 are the emitter voltage and current Iq is-the §aturatlon current : ‘

w v

e
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iRy is the resistance between the emitter and

: resistance between the emitter and the second base. Double -base symmetrical
- 'and nonsymmetrical diodes described in the authors® earlier work (Rad. i -
Eelektronika. 1963, 8, 7, 1199) were tested; their p-n junction gaturation current e
- was about 20 microamp and ¢, /L= 3. Due to the finite gize of the emitter in the",‘ '
*  real diodes, the theoretical and experimental /v N-shaped characteristics 'tand“ ’ v
j‘only qualitative comparison. -base characteristics were . \
: ;observed in the nonsymmetrica.l dio d with a short principal base, |-
';!0ptimum switching characteristics were obtained with minimum t,and L securing
' the required resistance of the closed diodei ¢, is the principal base length, L is pooen
 the diffusion length. Orig. art. has: 8 figures and 8 formulas. L
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